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W*u FiSONS PHARMACEUnCALS Ll»*ITED. 

a Mti£ oSnpaay. of 12 Deri,y R<^. 
Loorii^rougb, Lekestershire. do hereby 
dSSf 5^ invenaon..for which we pray 
5 that a patent may be granted to us. and 
' thJ mctSod by whidi it^to .be p«ionned^ 
to be particularly described m and by the 
followiDS statement: — . 
TOTSventioa is concerned with unprove- 
10 mcnts in or relating to a dwct for the 
"roUcation of medicanjentt in finely divided 
form by oraT inhalation. 

m application of medicameijts by oral 
inhalatiaor inhalatian therapy, a of con- 
IS ridMablevahie in the alleviation of ailments 
Sf Ae tafflcWal tract and of the lungs and 
this route also proves of. value m the 
systemic apriication of medicaments. 
^'^Tmia iD obtain the maximum bene- 
20 ficial effect, the medicamem should be 
«Tied to the area to be treated m be 
torn of fine particles suspended in the 
inhaled ak. ThiTmay be achieved, for ex- 
by applying Ae mediraroent with 
25 a ni*ulto <Sr»oie recently by applymE 
the medicament from a soluuon or sus- 
^ion in a pressurised pack. Both these 
Sods are. however. ni*«cosUy Mid. in 
fhe case <rf tiie pressurised padc tbe 
«i aoDaiatus is not it-usable. 

T b an object of the present invenuon 
to provide an improved ample aey"* 
Se application of a tnedieanem in firn^ 
divided form by oral mhalation. More 
as particularly it is an object of ttas wventmn 
toprovide a device for the application of a 
findy divided solid medicament by oral 
inhalation which device depends only upon 
the inspiration <rf mhaled air to ensure dK- 
M oersion of the powder in the air. 

ft has new been found that a finely 
divided powder may be wdl di5persed m a 
sueao ef ak by mounting a perforated con- 
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uiner containing the powder on the up- 
stream side of a propeller roiatabty 45 
mounted on a shaft so that the stream of 
hnpans lototional and vibrational move- 
ment to the propdier. 

According to the nivenuon. «hf«f«e 
there is provided a device jl» 
inhalation rf medicaments m findy dnnded 
fonn whidi comi»ises a hollow donate 
housing, preferably a tubular housing, 
having at both ends thereof one or more 
pasaleways to permit the pasage a» 55 
Md having one end thereof adapted for 
insertion into tiie rooutii: and a propeUw- 
like device rotatably mounted in the sa^ 
housing on a rigid shaft mounted m said 
ho^g and co-axial with the longittidml 60 

axis of the housing. «>i^^V^°S^^^ 
device having, on the pan thereof funhert 
from the end erf the bousmg adapted for 
insertion in the moutii. .mounting IWM« 
adapted Co receive a craitamCT for tl» fia^ 0» 
divided medicament and said P«»P«'«-'»* 
device being so mounted wi »»* 
the passage of a stream of air througn tne 
device causes not only rotational movem^ 
of fte propeller-like device, but ato tft- 70 
xational movement of the propdler-Iike 

'^'gS^'the term "propeller-like dcvjOe** as 
used herein is meant a device hanng two 
or more blades or vanes, symmrtncalb^ dB- 75 
noKd about a central axis or bub. such tiial 
S^ngenient of an air stream on Jesa^ 
vanes or blades tends to cause rotation ol 
the device about said axis or hub. 

It is essential that the propeller-Wce de- 
vice be so mounted upon the shaft tnat tne 
passage of an air stream causes not on^y 
rotational movement of the propellcr-UKe 
de^ but also a vibrational componwt^oi 
motion. This vibrational component of the B3 
motion has been found cssenual for release 
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ot the powdered medicament from the cap- 
sule, and to obtain constant and re- 
produdble results from the inhalation 
device. . 
5 In order that the propellcr-hke device 
should be capable of undergoing vibrational 
movement, it has been found desirable that 
the beaxihg in the propcller-Ukc device in 
which the shaft engages should have certain 
to dimensional characicrisiics. Thus the bear- 
ing takes the form of an elongate cavity of 
drculax cross-section and the ^haft is. of 
course, also of circular aoss-scciion. 
The internal diameter of the bearmg at 
IS its inner end, Le. the end housing the free 
end of the shaft, is desirably from \S to 
6% preferably 2J5 to 5%, c.g. 3.75% greater 
than the diameter of the shaft and the 
internal diameter of the bearing at its outer 
20 end equal to the diameter of the shaft plus 
from 13 to 3.5% e.g. about 2.5% of the 
total length of the bearing. The actual 
len^ of die bearing is not critical but may 
be» for example, from 4 to 10 times the 
25 diameter of Uie ^aft 

The inner end wall of the bearing is 
preferably flat and the end of the shaft 
whites engages with It is suitably of fnssto 
cimical shape, preferably terminating^ in a 
311 bemispherinl portion e.g. of a radius of 
abool balf thai of the shaft. 
' Hie shaft itself should be ri^dly mounted 
anee we have found that undue flexibility 
of Ibe abaft and mounting causes malfunc- 
33 tiomng the device. 

' Pi:efenUy the ^psule for use wiOi the 
device, e.g« & ^latiiie capsble, is provided 
. mih at least two boles, suitably of about 
036-0^ mm in diameter, symmetrically 
40 asranged aimnd the walls of the capsule, 
dedmbly in die pan «rf the capsule fortbest 
bom the nropdler-like device and advan- 
' tageoody m tne ahouMers of the capsule. 
- Hie device mn be fitted with a non- 
45 setian vahe so mat ur may only be in- 
baled and not blown tfaiOQgh the device. 
Id order that the invention m^ be well 
/ utttlttsUKMl» two embodiments thereof will 
now be described with reference to Figures 
50 1 and 9 <rf die drawing^' accompanjriAg the 
provisoiia] specification of Application No. 
11697/65 and Figure 2 me drawings 
accompanying tiie provisional specification 
d Application No. 43563/65, m whidi:— 
55 F^;^ 1 im»ents a longitudinal seaion 
of a simple aoooiding to the inven- 
tion; 

Figure 2 rcpxtsents a longitudinal section 
through a prefeired form of device accord- 
Ing 10 the invention; and 

Figure 3 represems a longitudinal section 
through a cap suhable for use with the 

% device shown in Figme 2. 
Relening »ow to 
^paiving drawings an nui^^tion device com* 



prises a tubulan housing 1, one end of 
which* is adapted to be insened in the 
mouth. Mounted co*axially with housing I 
is a shaft 2 having loosely rotatably 
mounted thereon a propcllcr-incc device 3 Itl 
having b!ades 4, the pn)peller<^like device 3 
having cup-like means adapted to engage 
and hold a perforated capsule containing 
finely divided medicanient S. 

When end B of housing 1 is inserted' in 75 
the mouth and air is iiibaled througli the 
mouth the resulting, air stream causes the 
piopellcr-Iike device 3 to rotate about shaft 
2 and also to vibrate with the result that . 
the finely powd^ed medicament in cap- W' 
sule 5 is expelled therefrom and passes with' 
the air stream past blades 4 out of end B 
of housing 1 and iiAo the mouth and 
bronchial tract. 

Rderting now to Figure 2 of the accom- ^5 
panying drawings an inhalation device com* 
prises a housing of approximately drbilar 
cross-section having a diameter of abom 1.9 
cm. and a length of about 5 cm. and com- 
prising two engaging members 6 and 7, ^Xl 
housing member 7 being ada^ed fcn* in- 
sertion into the mouth and having passage* 
v/zys 8 therein to permit the passage of air. 
Mounted rigidly in and co-axially with 
housing member 7 is shaft 2 upon which .95 
is loosely and rotatably mounted propeller*' 
like device 3 having blades 4. 

Propeller-like device 3 has a cup shaped 
member adapted to receive and hold a 
capsule or container of finely powdered 
medicament. 

Shaft 2 engages in bearing 17 in propeller 
3. The internal diameter at the iimer end ot 
bearmg 17 is about 3.75% greater, than 
the diameter of ^aft 2 and the internal 
diameter at the outer end oi bearing 17 it ' 
equal to the diameter of shaft 2 plus abodt 
of the total lengtii of the bearing, 
whidi is about 7 times the diameter. of. 
shaft 2. • 

The tip 18 of shaft 2 is conical in shape,' 
having a cone angle of about 30*. and ter- 
minates in a substantiany hemispherical 
portion havine a diameter of about half the 
diameter of shaft 2. 

Housing member 6 has in its end wall 
air passages 9 to permit the passage of air 
and oonstriamg member 10 whidi serve to 
constrict the air stream duongb the device 
and thus increase its velodty past the cap- 
sule. 

Through the end wafl of housing member 
6 extends lodging member 11 whidi is 
attadied at its outer end to base piece 12. 
Between base piece 12 and hooting member 
6 is a spring 13 which urges lodcing member 

11 in a normally open position. Base piece. 

12 has a screw thread 14 whidi engages in 
a similar screw thread 16 in cap 1.5^ to 
hold lockmg member 12 m a ctesid |Mmta 130 
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3„d to engage ^^J^-f? poJSt 
u, the cup sf'^P^'Sn no aii may be 
When cap 15 « P^'JJJ and capsule 5 
inhaled »h'OUgb the^ev^«^«a ^ ^ 

lemoved sSTiis noiSiaUy open 

TTviS vSi wLequenl lOtaoon of 
the device and dispersal of 

^ "^^ ^^r SSe Voles, el i^th 
J^i^rSe shoSler on the end thereof 

11 is disc )9 

. of housing « "rv. fj^n, nassmg «» 

•^•^ ig uned away from the 

device. dM 19 ?.'S?frettaB inlets 9 and 

fcfd^Sd so that adequate medi- 
should be ^ the voluine of air 

cament is bv the patient. We 

35 that can be ^t t^ device 

5Sed*SS a^'&onStor as n»edi- 
« ™nL Tlieefficieiit inhalation of .a bron- 

S^£ii?rSii^»)S%S 

a?^?^i:Sai^54Tal^^ 

«>*?'SeSvL« of the adnu-istratron of 

*\SrdSi aSding to the inv^U<» 
-..««S to administer over 1000 doses of 
J^!L^SJitoti™ some 30 penons and the 
^sS^^Sicd spironietrically. 1«. 



3dequate "^/-^rof Te^S^'e 
^°'^^J^^^nJ^di ltS^^ adminis- 
Si? the administration was found to be 70 

'"'S;HAf^ CLAIM IS:- . ^ . 
, A device for the j^h'""'. 1°!^- 

hot^g and having one *b"*™ "J^JS 

S of Ae housing, said proP«"«'i*«j!: 
S having, on the part thcr«rf f urth«t 
frS^ the rad of ihe bousing adapted for » 
from tne a»o °' mouth, mounting means 
'•KS'to"xe2rveTSainer for ti« findy 
SwS^meSSen! and said prop^^-^it 

S^iS^SteTnot only rotational movement 

^''^ WalSon'IS^ as claimed m 
daim 3 "n whid. the i-^«\^"»|?^5*^ 
bearing at its inner end is ^» " ^* . .q 
Z^tZr fhan the diameter of Ae shaft. 
gr«ter thanwe device as daimed m 

Jin. 3 o? 4 in which the internal 

"^^TZ sl^ft^iiflS^tSS^l dtometer 115 
S^*.^«SrinrS outer end is equal lo 

any of Uie preceding daims in wln<± 120 
, y .V «f iJii. bearine of the propdlei-lilce 
IfSSS h ?o«%"i?'l0 til-c. OTameter 

"S^'ASiiAalation de^ce as datoed to 
any ofthe preceding daims m.^^idi the 125 

end vrall of the bearing m *e,P'®- 
'^^rSe dSace « flat and the ^ 
&aft which engages with it is oi nwu 
'T'll^^'ffialation device as daimed in 130 



claim 7 in which the end of the shaft 
tenninates in a bexnisphcrical ponion. 

9. Ab inhalation device as claimed in 
any of the preceding claims provided with 

5 a non-rctum valve so that air may only be 
inhaled throu^ the device. 

10. An inhalation device as claimed in 
any of the preceding claims in which the 
mounting means for a container of medica- 

JQ mcnt on the propeDer-like device is cup- 
sloped. 

11. An inhalation device as claimed m 
daim 1 substantially as herein described. 

12. An inhalation device as daimed in 
15 claim 1 substantially as herein described 

with reference to the accompanying 
drawings. , . ^ . 

13. An inhalation device as claimed in 



any of the preceding claims having a cap- 
sule of finely divided medicament mounted 20 
therein, said' capsule being provided with at 
least two holes sytnraetricaUy arranged 
around the walls, of the capsule. 

14. An inhalation device as claimed in 
claim 13 in which the holes in the capsule 2S 
have a diameter of about 0.6-0.6S mm. and 
are located in the shoulders of the capsule 
furthest from the propeller-Iike device. 

15. An inhalation device as claimed in 
claim' 13 substantially as herein desaibed. 30 

F. MURPHY. 
Agent for the Applicants, 
Chartered Patent Agent* 
Fisons Limited. 
Harvest House. 
Felixstowe* Suffolk. 
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3 SHEETS This drawing it a npndualm cf 
flic Ori|}fM< on o reduced Kole. 
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3 SHEETS ilrawing Is a npnducOm of 
t/w Oriflnol on o retfuccd scale. 
SHEETS 2 & 3 
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